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NEW SPECIES OF CULICOIDES FROM WISCONSIN I.2
(D1PTERA, HELEIDAE)

By RosertT HENRY JONES, Scetion of Inseets Affeeting Man and Animals,
U. 8. Department of Agriculture, Box 232, Kevrville, Teras?

Wisconsin material belonging to the genus Culicoides was divided
into 27 distinet specific groupings. Nineteen of these were previously
deseribed species. Of the remaining ecight, three ave herein deseribed
as new species. The residual five ave not treated at this time as they are
based on female material only and all but one of them is represented
by only a few specimens. The female of C. stilobezzioides Foote and
Pratt is here described for the first time. This speeies was previousty
known only from twe male specimens collected in the state of New
York. The charaeters used in the key to adult females eive complete
and definite identification for all but two of the included speeies. As
indicated in the key, €. spinosus Root and Hoffman apparently con-
sists of a complex of two species. C. piliferus Root and loffman is
composed of a complex of three or more speeies insofar as ecan be
ascertained from the Wisconsin material at hand. Only the reared
material of this species has heen definitely identified as piliferus.
The holotypes and allotypes have been deposited in the U. S. National
Museum. Paratypes have been placed in the following collections:
U. S. National Museum (USNM), University of Wisconsin (UW),
State College of Washington (WSC), Illinois State Natural Ilistory
Survey (ISNIIS). and in the anthor’s collection (RILJ).

KEY 10 WISCONSIN SPECIES OF CULICOIDES'—ADULT FEMALES

1. Wings without light or dark markings, the area of the radial cells some-

times somewhat darker . . . ___._stilobezzioides Foote and Pratt
Wings with at least two anterior light spots . .. e

2. (1) Seeond radial eell included mainly in a light spot : .3
Seeond radial cell ineluded mainly in a dark spot . 5

3. (2) Vein Cu, lying in a narrow light spot for its entire length
~..venustus Hoff.

Vein Cu, lying in a dark area, not bordered by a light spot . . 4
4. (3) Macrotrichiae present only on the distal half of wing, cell Cu, almost
entirely an indistinet light spot . . . obsoletus (Meig.)

1 The research leading to this paper was supported by a grant from the Wis-
consin Alumni Research Foundation and was performed at the University of
Wisconsin, Madison.

2 The author is deeply grateful to Dr. Willis W, Wirth and to Dr. Irving Fox
for checking the determination of Wisconsin species, espeeially to Dr. Wirth for
his comprehensive study of this material.

3The bulk of this work was performed at the University of Wisconsin, Madison,
and i the U. S. National Mnseum, Washington, D. C.

4Based primarily on structural characters, neecessitating slide preparations,
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Macrotrichiae also abundant basad of radial cells; cell Cu; almost co-
tirely a distinet light spot, usnally having a small dark spot in its

center e eiieee_yukonensis Hoff,
(2) 1 spermatheca _ . 6
2 or 3 spermathecae (if 3, abcnant of 2 spermathecae, rudimentary

developed) . e N 9

(5) Spermatheca elongate aud cmved llorseshoe like . ..

Spermatheca round or oval

(6) Eyes widely separated, the closest facets across 111t(‘10dl].ll‘ space
very widely separated. Wings with only two anterior light spots, or
with additional ounes indistinet . . wiseonsinensis 0. sp.

Eyes narrowly separated. Wings with dlbtlllct hg]nt spots in addition to

the anterior two .. . ..
(7) AR from 1.8 to 2.0, Ellltcllll.l] angmmt 11 dlbtlll(t]\ ]ongel than seg-
ments 9 and 10 combined (measured together) and equal to at least
21, of the proceding segments. Wings with no trace of light spots
in tips of cells R;, M,, and M,; no light spots present in cell M, at
position under the end of the radial cells..... _ __ sphagnumensis Williams
AR from 1.2 to 1.7, anteunal segment 11 51101t0] than or subequal to the
length of segments 9 and 10 combined. Wings with light spots present
in the tips of one or more of eelis Ry, My, and M,, usually a distinet
light spot present in all of these cells distally; a light spot present in
cell M, at position under the end of the radial cells..
uepusculams Mf\ll

(.)) V\ ngs \\1t11 thlue hght spots n]oug the ﬁn*erlol margin in cell Ry
e Stellifer (Coq.)

Wings with two or ]eqq ]1ght spots plesont in cel] Ry _10
(9) Wings with two lght spots present in cell R, the (hstql one small
and placed at extreme posterior tip of cell. . haematopotus Mall.

Wings with less than two light spots im cell Ry; or if two light spots
are present, the distal one is situated at the center of the cell, if
sitnated at apex it is large and extends well basad.. N

(10) Antennal segment 11 subequal to or longer than segments ‘) aud
10 combined (measured together), the ratio of 9 plns 10 over 11 being
1.0 (range 0.9 to 1.2); antennal segments 4 to 10 distinctly longer
than wide ... . =12

Antennal segment 11 distinetly shorter tlmn segments 9 dlld 10 com-
bined (measured together), the ratio of 9 plus 10 over 11 being from
1.3 to 2.0 (range 1.3 to 2.0); antennal segments 4 to 10 rounded or

longer than wide. . 15
(11) Hind tibiae of umiform color, lacking the distinct broad apieal

light band in contrast to a dark center portion... . travisi Vargas
Hind tibiae distinetly banded, having narrow basal and broad apical

light bands with the center portion distinetly darkened... ... a3
(12) Wings with vein Cu, lying in a mnarrow light area or ending in

a light spot . eieeee@rboricola R. & H.

Wings with vein Cu hmg (ompletel) in a d’ll‘k area.. .. 14
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(13) Wings with the light spot on ecrossvein large, extending well past
vein M posteriorly . guttipeunis (Coq.)
Wings with the light spot on crossvein =nmll u.x;un]lv not reaching or
barely touching vein M posteriorly . . ~ villosipennis R. & H.
(11) Wings with the distal light spot in cell Ry double baueri Hoff.
Wings with the distal light spot in cell Ry single or absent . 16
(15) Antennal segment 11 equal to or searcely longer than segment 1(\
Wings with distinet light spots, distal one in cell Ry large and situated

at the middle of cell . . . . dickei n. sp.
Antennal segment 11 distinetly longer than segment 10. Wings vari-
ously marked with light spots .. . . : - - 17

(16) Third palpal segment greatly swollen \\)th a very distinet, deep,
small sensory pit. Wings with light spots in addition to the two
anterior ones present only along the posterior margin of the wing,
the central disc of wing devoid of light spots.. ... _ _ nanus R. & H.

Third palpal segment not greatly swollen and without & distinet, deep,
small sensory pit; or wings with additional light spots present on the
central dise . . . . BT

(17) Mandibles with 11 or less tooth d)stal]y PlO]JObL]s t.ipmmu to a
small apex; mandibles usually indistinet, the narrow serrate tips fre-
quently mnot visible .. . 19

Mandibles distinetly with 13 or more teeth. Proboscis only slightly
tapered, the apex usually rather broad; mandibles distinet, the broad
serrate tips always visible under high power il

(18) Mind tibiae distinetly banded, the center dark with narrow ]ns.tl
and broad apical light bands. Third palpal segment very short, some-
what swollen, subequal in length to tenth antennal segment .___flukei n. sp.

Hind tibiae lacking the broad apical light band in contrast to dark
center portion. Third palpal segment distinctly longer than tenth
antennal segment . 20

(19) Tip of labrum with a distal membranous projection, this always
visible and bearing several distinet hairs apieally. Mandibles with +
to 6 teeth unicolor (Cogq.)

Tip of labrum without this distal mem]n.mou:. projection.  Maudibles
with 8 or more teeth (spinosus will key out in both sides of couplet
no. 18, the form with few mandibular teeth possibly heing a species
distinet from the true form with more than 13 teeth (see eouplet 22

spinosus R. & H.

(18) Spermatheeae typical, having a distinet, selerotized, broadened
neck 2

Spermathecae without a distinet broadened neck; the short sclerotized
portion of the duct adjacent to the spermathiecac proper having

parallel sides .. e piliferus R, & H.
(21) Wings with only t\\o antenor hght spots Spermatheeae heavily
sclerotized, ring usnally distinetly presemt. . biguttatus (Coq.)

Wings with additional light spots present besides the anterior twe, these
usnally distinet in at least anal cell and cell Cu,. Spermathecae
lightly sclerotized, ring very faint or absent. (sece eouplet 20). .

I e oo S ~ spinosus R. & H.
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Culicoides dickei, new species?
(Figs. 1, 2, 3, 4, 5)

A small species, mesonotal dise with moderately distinet pattern;
wings with the second radial cell included in a dark spot, with dis-
tinet light spots in addition to the anterior two, distal light spot in
cell R; at middle of cell, far from apex; hind tibiae with distinet
light banding ; antennal segment 11 subequal in length to segment 10.

Female—Wing length 1.1 mm., width 0.5 mm.

Eyes narrowly separated. AR (.S, antennal segments 4 to 10 longer thanm
wide, segment 11 subequal in length to segment 10, segments 11 to 15 in ratio
of 1, 1.0, 1.1, 1.2, 1.8. Third palpal segment (fig. 5) slightly swollen with a
medinm  sized, shallow sensory pit. Proboseis short, mandibles with 7 or 8§
teeth distally.

Mesonotal dise with moderately distinet pattern of dark markings: area
between humeral pits dark and giving rise to three broad dark bars posteriorly;
one on median line, narrowing at the proseutellar depression; and a lateral one
on each side, extending obliquely outwards from humeral pits to posterior level
of the distinet preseutellar dark spots where they join laterally with dark areas
along sides; these lateral dark bars joined laterally to sides at about their
midpoint, thus defining two large light areas on each side. Anterolateral
corners light colored, bordered posteriorly by a narrow dark line direeted
jaterally from each humeral pit. Scutellnm somewhat darkened centrally. Legs
brown with distinet light banding; knees dark with distinet, narrow light bands
based and distad to them, the apical one on hind femora indistinet; hind tibiae
with distinet, broad, apical light band. Tibial comb with 4 large spines.

Wing (fig. 3) with second radial eell ineluded in a dark spot; maerotriehiae
sparse, denser in eell R; and at apex of wing. Wing light brown with the
following distinet light spots: on crossvein, extending anteriorly to costa and
posteriorly to or slightly through vein M; at tip of radial cells, extending
posteriorly to the fold above vein M,; a large light spot in cell R;, sitnated
centrally between the radial eells and apex of wing; a small one distally in
eell M; and another in cell M,, the one in cell M, well separated from wing
margin; a light spot based in cell M,, this indistinetly joined with the light
area posterior to it in eell M,, the basal portion of eell M, mainly a light
area; and anal eell primarily a light area, divided into two transverse parts
by a eentral darker area which does not distinctly attain posterior margin of
wing. Crossvein light colored. Halteres with stem and basal part of knob
browned, the apical portion of knob light yellow.

Spermathecae (fig. 4) two, oval, with distinet, broadened necks. Rndimentary
spermatheca and ring present. Abdomen brown, cerci a lighter brown.

Male.—Similar to female, genitalia (figs. 1, 2). Ninth sternite emarginate,

5The author takes pleasure in naming this species after Dr. Robert J. Dicke.
His interest in these flies initiated the anthor’s study of them.

Figs. 1 to 5, Culicoides dickei, n. sp.; figs. 6 to 10, C. flukei, n. sp.; fig. 11, C.
stilobezzioides Foote and Pratt; figs. 12 to 16, C. wisconsinensis, n. sp.
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appearing eleft in some specimens, the membrane not spiculate. Ninth tergite
with stout, well developed apicolateral processes, the apex slightly notched.
Dististyles straight with slightly enlarged, rounded apices. Basistyles with
immer margins straight, without pateh of distiuet spines; ventral roots stout
and boat-hook shaped, the posterior projection short; dorsal roots straight,
moderately stont and long. Aedeagus not distinctive, stout and more or less
V-shaped, the apex broadly rounded. Parameres slightly divergent hasally,
stout for greater part of length, tapering into the slender, haired, recurved tips.

Types—Wisconsin, Washburn Co., T3IN-RI2W-S32, light trap,
R. H. Jones. Holotype 2 : 19-VI-1953 (pin, USNM). Allotype 4 :
23-VI-1952 (Jones No. 534, pin-slide, USNM). Paratypes 26 22
and 4 83:1 2, 23-VI-1952 (Jones No. 679, alcohol-slide, RILJ) ;
18 ?¢, 24-VI- ]‘) 52 (Jones Nos. 731-2, aleohol-slide, 731 UW, 732
RH.J) (Jonos Nos. 2194-5 & 2269, PD-slide®, 2195 USNM, 2194 &
2269 UM) (aleohol, 1 WSC, 1 ISNIIS, 9 USNM, 2 RILT); 2 29,
29-V1-1952 (Jones No. 2261, PD-slide, UW) (alcohol, USNM): 1 2,
2-V11-1952 (pin, USNM); 2 2 ¢, 3-VII-1952 (pin, RILJ) (alcohol.
USNM); 1 9, 7-VII-1952 (aleohol, UW); 1 ¢, 16-VI-1953 (pin,
USNM, 2 ¢ 3 13-VI-1952 (Jones Nos. 442-3, pln -vial, 442 USNM,
443 RMIJ); 1 &, 24-VI-1952 (Jomes No. 686, a]cohol slide, UW) ;
and 1 8, 19-VI- 1953 (Jones No. 2144, pin- Shde, USNM).

According to Wirth (personal communication), this species belongs
to a group well represented in the Neotropical region by debilipalpis
Lutz and other species. It is apparently not closely related to any
of the other species occurring in Wisconsin.

Culicoides flukei, new species 7
(Figs. 6, 7, 8, 9, 10)

A small species, mesonotum with distinet pattern; wings with
second radial cell included in a dark spot, with distinet light spots
in addition to anterior two; hind tibiae with distinet ligcht banding;
antennal segment 11 distinetly shorter than segments 9 and 10
combined ; proboseis short with few teeth distally on mandible.

Female—Wing length 0.9 mm., width 0.4 mm.

Eyes contiguous or very narrowly separated. AR 1.1, antennal segments 4
to 10 longer than wide, segment 11 distinetly shorter than segments 9 and 10
combined, segments 11 to 15 in ratio of 1, 1.0, 1.1, 1.3, 1.7. Third palpal
segment. (fig. 9) moderately swollen, short, subequal in length to antennal seg-
ment 10, with a small, indistinet, moderately deep semsory pit; the palpi very
short with indistinetly defined segments. Proboscis very short, narrow apieally;
mandibles with 8 teeth distally.

SPD is abbreviation for pin-dioxane, the thorax of specimens. were taken
through dioxane and pinued, the original collection alcoholic.

TThe author takes pleasure in naming this speeies after Dr. Charles L. Fluke,
who first stimulated the author’s interest in the taxonomy of Diptera.
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Mesonotal dise with a distinet pattern of dark markings which are so joined
that they enclose the following distinet light arcas: two oval, longitudinal spots
narrowly separated by the dark median line, lying between anterior margin of
dise and prescutellar depression; two lateral light arecas on each side in a
longitudinal line, the anterior pair more rounded and directed obliquely towards
the humeral pits, the posterior pair elongate; the distinet prescutellar dark
spots lying in a lighter area on each side of an indistinct median dark line;
and the anterolateral corners distinetly light colored. Scutellum dark, with 4
large marginal and a number of smaller bristles. Legs dark brown with distinet
light banding: kneces dark with distinet, narrow light bands basad and distad
to them, except for the hind femora where the apical light band is indistinet;
tibiae with broad, apical light bands, very distinet on hind legs; tarsi light,
hind basitarsus darkened. Tibial coml with 5 large spines.

Wing (fig. 6) with radial cells included in a dark spot; macrotrichiae rather
sparse, evenly distributed. Wing dark brown with the following distinet light
spots: a large rounded one on ecrossvein, extending anteriorly to costa and
posteriorly slightly through vein M; a large spot at tip of radial cells, extending
posteriorly almost to light area bordering vein M,; a large light spot distally
in cell Ry; two smaller spots at apex of wing, one in cell M; and another in
cell M,; a light spot in cell Cu; occupying most of center of cell, extending
from vein Cu; anteriorly to posterior margin of wing; one in anal ecell under
MC fork; vein M, bordered by a short light spot centrally; vein M, bordered
by a light spot originating under second radial cell, continuing narrowly to
apex of wing; a small light spot above the MC fork, cell M, indistinetly light
between this spot and one on crossvein; and the basal portion of wing light,
this extending along posterior margin in anal cell to the light spot under MC
fork. Crossvein yellowish in contrast to surrounding light spot. Ilalteres
white, base of knob and stem browned.

Spermathecae (fig. 10) two, almost round, without a distinet neck, duets
sclerotized for short distance at juncture with spermathecae. Rudimentary sper-
matheca and ring present. Abdomen dark brown with distinetly darker sides,
cerei light yellow.

Male—Similar to female, genitalia (figs. 7, 8). Ninth sternite broadly
emarginate, the membrane not spiculate. Ninth tergite with stout, well de-
veloped apicolateral processes, the apex slightly mnotehed. Dististyles straight,
evenly tapering to the internally curved, pointed apices. Basistyles with inner
margins straight and withont patch of distinet spines: ventral roots absent,
dorsal roots short and relatively slender. Aedeagus with hasal arms slender and
arched in an cven curve; apiecal portion broad for most of length, distally
suddenly tapering to small blunt, nipple-like apex. Parameres with basal ends
angled outward at about 43°, the basal tips enlurged; stem above Dasal angn-
lation swollen and sinuate, tapering to the slender, recurved, bare tips.

Types—Wisconsin, Dane (o.. TTN-ROE-S16, R. 1. Jones, 1954,
reared from sugar maple trechole (with pupal exuvia unless other-
wise noted). Holotype ¢ : 30-V (pin. USNM), Allotype & : 30-V
(Jones No. 2748, pin-slide, USNDM). Paratypes 24 29 and 19 ¢ ¢ :
12, 30-V, withont exuvia (Jones No. 2744, pin-slide, RI.J): 2 29,
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30-V (Jones No. 2758, pin-shide, RHJ) (pin, UW); 12, 11-VI
(alecohol, UW); 7 292, 11-VI, with pupal and last larval exuviae
(Jones Nos. 2770-4, 2777, & 2766, alcohol-shide; 2770-2 & 2774 USNM,
2773 RHJ, 2766 & 2777 UW); 2 292, 26-VI with pupal and last
larval exuviae (Jones Nos. 2783-4, 2 slides; 2783 RHJ. 2784 UW) ;
11 2 9, 26-VI (alcohol; 5 USNM, 4 RHJ, 1 WSC, 1 ISHNS); 38 ¢ ¢,
11-VI, with pupal and last larval exuviae (Jones No. 2763, alcohol-
slide, USNM) (Jones Nos. 2764-5, 2 slides, RHJ); 8 44, 11-VI
(Jones Nos. 2767-9, pin-slide; 2767-8 UW, 2769 WSC) (aleohol, 5
USNM); 8 ¢4, 26-VI (alcohol; 4 UW, 3 RILJ, 1 ISNHS).
A small treehole species slosely related to guttipennis (Coq.).

Culicoides wisconsinensis, new species
(Figs. 12, 13, 14, 15, 16)

A medium sized species, mesonotum with distinet pattern; wings
with second radial cell included in a dark spot, with indistinet or
no light spots in addition to the anterior two; one spermatheca; eyes
widely separated.

Female.—Wing length 1.2 mm., width 0.5 mm.

Eyes (fig. 16) widely separated by a distance exceeding diameter of one
facet, the closest facets across interoeular space exceeding twice this diameter.
AR 1.1, segments 4 to 10 longer than wide, segment 11 distinetly shorter than
segments 9 and 10 combined, segments 11 to 15 in ratio of 1, 1.0, 1.1, 1.2, 1.6.
Third palpal segment (fig. 14) slightly swollen with a medium sized, shallow
sensory pit. Mandibles with 8 or 9 teeth distally.

Mesonotal dise pattern of distinet type, the definition obscure in specimens
available. The two prescutellar dark spots distinct. Seutellum lighter laterally,
with 5 large marginal and about S scattered smaller bristles. Legs brown, with
indistinet, narrow lighter bands setting off the darkemed knees. Tibial comb
with 4 large spines.

Wing with seeond radial cell included in dark spot, macrotrichine abundant
over whole surface. Wing brown, area of radial cells and beyond light spot
at tip of darker. Light spots very variable in specimens available, the two
anterior light spots small and distinet; paratype (Jomes No. 2117) with no
additional light spots, other specimens with from indistinet to relatively dis-
tinet light spots present in varying mumbers; holotype with most present as
follows: two in anal cell, one at base and another small one under MC fork;
and with light spots present along wing margin in cells Cuy, M;, and R, those
at apiees of cells M; and R; well separated from wing margin. Crossvein in-
distinet to slightly darker than surrounding light spot. Halteres white, the
stem and base of knob browned.

Spermatheca (fig. 15) one, large and rounded, lightly sclerotized; duet with
a distinet, moderately long, parallel sided, seclerotized portion adjoining sper-
matheca. Rudimentary spermatheca and ring absent.

Male.—Similar to female, genitalia (Figs. 12, 13). Very close to crepus-
cularis Malloch, the only apparent difference being in the parameres. Para-
meres with their bases turned outwards at close to 90°, tlie internal margin
of the foot-like basal part deeply concave and with irregular contour; the main
stem not at all swollen, tapering evenly into the slender, recurved, bare tips.
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Types—Wisconsin, Dane Co. Holotype 2 : TTN-RIE-S7, R. 11
Jones, 4-X-1953, reared from peat muck edge of Lake Mendota, with
pupal exuvia (Jones No. 2894, pin-slide USNM). Allotype ¢ : same
data as holotype (Jones No. 2043, pin-slide, USNM). Paratypes
3 22 and 8 44 :1 ¢, same data as holotype (Jones No. 2117, 2
slides, UW); 12, same data as holotype except 20-V-1954 and with
pupal and last larval exuviae (Jones No. 2660, pin-2 slides, USNM) ;
6 & 8, same data as holotype (1, pin, USNM) (Jones No. 2031, pin-
2 slides, UW) (Jones Nos. 2024 & 2034, pin-shide; 2024 RILJ, 2034
UW) (Jones Nos. 2122-3, aleohol-2 slides; 2122 USNM, 2123 RILJ) ;
1 4, same data as holotype except with pupal and last larval exuviae
(Jones No. 2036, pin-slide, USNM); 1 ¢, same data as holotype
except 20-V-1954 (Jomes No. 2673, pin-slide, WSC); and 1 ¢,
T-7TN-RIE-S27-B2, R. J. Dicke, 17-VI-1954. light trap no. 4+ (Jones
No. 2918, aleohol-slide, RILJ). Paratypic genitalia and pupal cases:
2 44, same data as holotvpe (Jounes Nos. 2056-7. slide, UW).

This species is closely related to erepuscularis Malloch.

Culicoides stilobezzioides Foote and Pratt
(Fig. 11)
Culieoides stilobezzioides Yoote and Pratt, 1954, U. S. Public Health Monogr.
No. 18:83.

A medium sized species, mesonotal dise without pattern; wings
without light or dark markings; antennal seement 11 distinetly
longer than segments 9 and 10 combined, segments 4 to 10 rounded;
two spermathecae, with heavily sclerotized processes internally in
region of spermathecac; parameres with long delicate hairs distally.

Female—Wing length 1.5 mm., width 0.7 wm.

Eyes narrowly separated. AR 1.8, antennal segments 4 to 10 ronnded, seg-
ment 11 distinetly longer than segments 9 and 10 combined, segments 11 to 15
in ratio of 1, 1.1, 1.1, 1.1, 1.6. Tbhird palpal segment greatly swollen with a
small, deep sensory pit. Mandibles with 16 teeth distally.

Mesonotal dise withont a distinet pattern; three, longitudinal, narrvow, darker
lines usually visible in alecoholic material. Anterolateral corners light colored,
preseutellar dark spots absent, arca adjacent to scutellum broadly darkened.
Scutellum concolorous brown with dise, with 7 large marginal and about 20
scattered smaller bristles. Legs dark brown, fore coxae and trochanters
vellowed. Tibial comb with 5 large spines.

Wings without light or dark markings, the area of radial cells somewhat
darker, macrotrichiae abundant over whole surface. (rossvein brown. Halteres
brown, the apical portion of kunob white to yellow.

Spermathecae (fig. 11) two, oval, ducts at most sclerotized for short distance
at juncture with spermathecae. Rudimentary spermatheca present, ring absent.
Unusual in possessing distinet, heavily selerotized processes internally in a
lateral position midway between the spermathecac and the bursa, these without
any apparent counection to spermatheeal system. Abdomen and cerei brown.

Allotype 2 : Wisconsin, Dane Co., TSN-RIE-S26-B4, R. J. Dicke,
9-VI-1954, light trap no. 8. Additional specimens: 548 22 and
155 8 4.



